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iwm%] mm* 
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- it iz Wlto' it 7t t 3 *- * Y £ rt> efllL, 
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im 3fc£ 6 ] Tiuffi^^^lElfrllli&ti, 

Bf^JWJ^T £ lufiE-7 4?7yV msb^&iomjj ZmZMfflTWtz 

^r/ HHHM£&«>tftf7K3fe-^§* MIS ? J 9 7 y h t&tztxn 

^ i 6 (D^-rM^zmm^itm^mmmm^o 
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[0 0 0 2] 

$>Jt^7fiW (Vacuum fluorescent Display, J^T\ VFDtf.f) t±, 

il^^rry - k (-tv^yv) mm±<Dmytmzffi$z%itZ j £& z t izx tyffi 

[0 0 0 3] 

m&mi±ts£^xfr%^^\;*wMnf±z^3 y \£>7Lfz^)i<7.mj± (wt, 7 
4 ? * y v sw7.mi±tfo-f) %7 4 7*>Yi l z£\i-hn-$-2>Jjj*:<oztxabt), m 
&mm<D'b $ 4 %3twmtm hti&z t^mm. z^-tZo 

[0 0 0 4] 

— fc<D7*x--7-4 &7 4 *7 * y h'-w^wEE*, v v ( 

*MB»«SS3 0 om&ltfkm? u y ? , nU=i> ln-74 OWliy^fA 
*ny*) tc^o*v>Tf£5£U 7^ > h 1 HzttLXftlMtmf&Z tiz% 
&o L/:^Si W 3 0 > h n - 7 4 0 ^ h^, t£3fc<7V?;i/ 

^JEIft^^fflv^cVFD^iftlHlK (J^T\ Mfrz'&%:<7>VFDmWimfttfa1r) 

[0 0 0 5] 
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ifc, ^*<ovFDiEftiHiK^i±, vfd i ojkmmz&if&mmnmstZift 
(mmmBttei?) csdt, vfd i ozmwKmm-xmTFmt&zi^vF 

D 1 0^>#jRWSg*fir-7'tta*7& , l**>or^-6o VFD 1 0<?)fSiS^ 

fHttM**: LT(±, ^'J y Kill 2 KEpflni-amJE (JJIT, y K*JEfc 

(7/-K) mtn 3 icenmrr&mK (jsjlt, -t^^>M)±i:W o 

[0 0 0 6] 

t»OVFDfEl*[III&(i> #lxJ£\ HI 8 (a) tc^i"J:o^. 

?fi, #lx_(£\ EI 8 (a) C^fDMO^LSB (Least Significant Bit) t 
Lfz 1 0 If y bCO/^j TV T—9 (DM0 -DM9) OioC, \ 

fct±* fr^L^T-*i--r -f -Jt£ LTl^^ftffiOC £-C&»K HI 8 (b) O 

>*js»3 t" t ^.m-r & - 1 § & o 

[0 0 0 7] 

mw?xM i ] 

#H 2002-108263 ^AW. 
[0 0 0 8] 

miote. t£3fc<z>vFDfEKjigs&7&*, — ^T^-x-r -itim-f&y J v * 

> HEOfjL-f -Jt^" 1/2", "l/4\ "l/8"tiDt 
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v*< X n t£7*4 ^ >^=Mt ^tzWs&\zterth^mm j %<nffiMmx$>2><> W\ 
m izm-t l ) y KWEER tK-te ^ p< > h *JEt&*# H 1/ ^ ;i/ i: * W Wt , 7 x ) ? 

wt\ *ywmtfo-t) zmLx&t), -eojww-ctt, mmztitz^r* > vm 

mi 3 t^JtfctfS&itL, VFD1 0 t: t pjrl<7) - > $ lit i 
[0 0 0 9] 

2<%&<D-C\ VFDl 0^»lTt^>^^f:^-i)o HlOtC^i-J: 

i-^^*>> ^ovFDiEWiPii^-e^, vfdi o«^fir^^^<, 

?~£fH - £iC&<5>o ^ > ^i:io\^ V F D 1 0 ^SS^IT 

-r&#j£-J: ^ Jry wm\zxy i =7*y f/^^is^H vovt %&fflffl<D 

&#>z>m&&±£ < %z>§mz-§:nxvFD 1 oo«^&Ti-^*ij^w^ 

[0 0 10] 

*ftwi*. &±<D£7%mmbzm'D\*x%:ztitzi><7)x<ht), ^oawit y 
*; -y nts^-t/^ h*^7& ? t i>i,zmW)Zti2>nj±t%:^x^2>fflm-t) s &^ 
s^oti r-v * yy^xm^mmmm^^f x ■? k u vfdiu 

HJE&Of * [6]± $ * £ d <h X$> Z> o 
[0011] 
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jtmmwmmm&x$> or, 

[0 0 12] 

it, V>) -y KiES^^*^ > MECov^t, ^(D-mW^m i / 8 

</)isf B nnci:^^.o Hui£<7) [y j y * > hmm^&v&ti] tit 
&m&<D r^iisxmmm^} tn^t^^o m&<v nM3M&j it 

[0 0 13] 
[0 0 14] 
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= = = P*?7K<7)$E^ = = = 
-7Jy*yht, /'J 7 Ktit, £ Wi" & ^^1= 13 

*t lt, mrie^ * 9 * > b zmM-tz y 4 v * > h mm^& t , fris^* u ? Km 

> hmm&mt, ^m-t ^mitm^mmm^x^^x * mmr*) ? v*m 
tb^Wk V s m sa-b ^* * > h wm^-wt. k x o t , m i e ^* * kiss Mrie-t ^* * 
> h m» ? s *i & «ee t a «k Htr i smffi <h * * $ m tw^^^i mi m 
Tt^s^t:, mmy 4 y * > vmm^^^^mmmmTwfzimmt'r 

[0 0 15] 

mft<v DTOTWJ tit* ^#Wt:ii, -y KWteuepjq$*L&«EE 

it, 00*. If, y KWE&OHr^* > h«flEKov>-C\ *<D—m%l<0%)l/8 
<DWmt-fZ>zttfx£& 0 tfz* [y 4 7* > MEKj^om^JJ tt± 

, iui£<?> \y 4 7 *y \^)^t*w±.\ yj 7* > h^I»t^fTi:Mt 

[0 0 16] 

s) ht^ctciot, 7*4 \ yy^xmmvmmm&z'if 1 - t^x$2><D 

[0 0 17] 

^o$2 0l»t:o^t, «TSB7-f 9>> hC»^gJ±, mU7 4 7-*> 
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[0 0 18] 

mx-l£, *4 y^-yym^-t It, Pch-MOSI 
FET^tt"HI/^V\ N c h-M0SliFET<7)i#^-(i"L U^;P"<}:i-^> 

[0 0 19] 

*tt6&ri>&$«U iffS$U^^{i > fHE^«^t>$« LfcT-'-^X^mrlE-^ 
f£KSKTW/f ItiE^&H^JeL, BufS^^^^f Lfcr'- 9 X^ltufSffli^Ol&S 

[0 0 2 0] 

-pY&timfrb&mL, mtmmTwi, mm^mLtzr-fYizttfcLJzm 
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^f&0^(7)^5<7)l^-e(i, ^Ox.(i\ stride \T-9Y\ Km^'^Xtmfr h& 
[0 0 2 1 ] 

[0 0 2 2] 

HU^L7tX-f y-f-^Sf^-fctt, $Jx.f£\ P c h-MOSIFET^N 
c h-MOSSFE TX& 0 > ^f&IW^^ft^^lgi&IIJi&li, ^<7)J:^^ 

[0 0 2 3] 

Z> o 
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7f>^fKii^J:^:LTU^o «jF£L<(±, $^Oi9 0iitL 

o 

[0 0 2 4] 

=== HM^ === 

[0 0 2 5] 

<y^f A t#$c > 

illi, ^0^U#^-^M^T-^>a/^i-x|EKj^<7)VFDlEftfillIS&2 0 

til 2M*^V >MI1 3c7)|Et(,^^^^^ - y ^lEKi^i: u * K 
SHI 2 &mW}irZ>?zi6<Dyi) y KIEtdM-^Or-^-T- >f — 9->f 9 ;v (/n°;1/^i)is 
/li^LJSIJW) ^" 1/2 "-e&i? (1-^^*>, ^''J'7K (ttfifc) ^2 Iff) > " 
9 0"-tr^ > httitHC^SL7'iVFDlE»>Ioll^2 0 CflLT, *^^I1L 
^^^•tcov^Tf^-r^o VFD,|Eftfj|Ul^2 0 (i, m&Lfz 

'7 Ft (2 Iff) M-t^> h& (90-t^>f) CffiS^^totli 
* < > i /c, m y KM 1 2 W-b^ y h 1 3 <DmM&. fJ-f-^y? 

»*, ^!ix.{i\ mrnmmm=r<r) rf^^^sfv'j-x at*^»8. 2 

&*ft|gl&lQltt (1 541-1 581) J K|E*$*i-CV>& 0 
[0 0 2 6] 
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st\ v¥vwmmt&2 o (Dmmm^\~mLx , vfdio. mmm%*3o 

, ^3>hD-74 0, X >f 7 f - ^ ^ 5 0 **i:SiWt So 

VFD 1 0 11, 7^7^>M h y KWE 1 2 , -fc^** > h (77 - K 
) 111 3 Cioti^^tL^o 7^7^>hl Hi, VFDiEiJ>[n!{&2 0^<b 

mE^en»n$ti^>-<hm:o-c»$n, iiT-^tHt^o ? Ktti 2 
l < tijiif-r^o -t^ > vmm 1 3 a, -t^ > y-m^m^mt 

[0 0 2 7] 

VFD 1 0-Cli, y KtSl 2^f>li#tfrrtt;®5:L-CSiJ^U'; 

- KiSi*^ 1 # w $ tt^> — 7? , -ty*>h mm 13^^ r t & -t 

til 21^7^ y Mil 3^^?l§m^tL^';- K^{±. fWJlVFD 

.iek>ius& 2 o^ffc-r&ffi^T- * kw*»^-i±g 1 ~g 2. -t^ > h 
m^smi s 1 ~ s 4 5 ) tmmzfr&o 

[0 0 2 8] 

-C&*K VFDlEtfr[Uii§2 OOiSffl^ (OSClSf, OSCOSi 1 ) 

t LTOTfcJIXfi-l:^ y ^!§ig@i&£«J&-t& J^KLTk ftffi 
^ig^3 Oli, 1fe*S&*ffl<3*n**fc^£VF DISHES 2 0t:Mt*tt5l 
§£M^&Lt LXi>£^ 0 
[0 0 2 9] 

^|53>hn-7 4 0li, V FDIEliKtT-*^* &v>W n >&^-c#> ^ , y 

•j T)ir-?&mm<7)r-? s<x*ftLxvFDmM®$&2 o tgNiSft-cjs 19 
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, ^<Of-^l7t-7 7 HCT, VFD1 0 Zmh-t&tztbK'&^m-^ 
£VFD.fgSj[I]i®2 0 (C^=i--|> 0 fcfc, fl-SB^ > h n-7 4 0 V F DfEftbls] 
i£2 0 t<Dffl(D-r~-?&mt LTIi, bu L /: y 'J T )V ■f— 9 $i.7& \z |5J| £> ~T\ ^ 

[0 0 3 0] 

^^7f >^i?-5 0(i, Pc hOMOSlFET-e**), Z<DY- YMJ-tf 

M$tLTv^ 0 X^f 7f ^^SOhLTii, Pc hWMOSlFET 

izmfcZti-T, Wz-tt, Nch^MOSlFETCi-SMtLTU^L, N 
c hWMOSlFEThP c h(7)MOSSFET^t^M^itt LtU 
itz, X^f 7f ^7IT-5 0li, VFDIE1&IIJS&2 OWFPCONS^f) 

iot, -7^7^> hm^SHVF L^<b, VFDl 0<O7^7^>h 1 1 icfll 

[0 0 3 1 J 

III 1 U^S*iTv*& VFDIEI&[IIS§2 OOF P R^(i. x^;f>^* 
O^Am^ttKJSDT. F P CON^^ffi#£;ft&^;l'XfEiMf# 
^M14£f£7£ih&£a60Ay»T-^& t K WAtf, HI 1 «t 9 y 

>^T-5 OCPc h-MOSlFET^SfflL fct^i: (i, FPR^Uti 
1EVDD ("H"@5£) ^^-T^o ifc, 7f > ^5 0 CNc h-M 
OSMFETZtmLfzm&^te, FPRS^gi ("L"B5e) 1"£o 
[0 0 3 2] 

132 fi, 0 t V F DIEI*©!® 2 0 t«f-^l7t 

7t-7^iUlt ^'J-yKilGltrit^y-^/^ (J^T, G 1 v- 

y h £R5e$*i& *>o-eii& < , G i y-y-y^xfG 2 ~>-^>*£ — 
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[0 0 3 3] 

i1\ G 1 ~>-y~ >*H£v>-c, ^n>hn-7 4 0li, mffl? n y ?im^ 
CL tfc-£XVFD$mm2 0 VUX ( 8 tf h ) £VF 

D,|E»;imS§2 0 tc^f-r^o VFDIE»!j[1IS&2 0(i, $IIL^U7FP^^ 
^mt-^^^r Ki/x ira-t&o fit, i#^/a7KU^t 

<hlfeSU-r^> tVM^y Fn-74 O^^lf L/c^T Kl/^CMLt 

>±H^ic^tL^^|^SCioV>T, ^gpn > 1> n-7 4 0 #\ |eJ-<7Vsx 
[0 0 3 4] 

oi*}:, ^g|53>fn-7 4 0(i, y *-7frm^CEZT*r- h (H 
l/^;u<hi-^) LTVFDIEl#[aS§2 0 (IK) ^itU 

v>T, -7 Km^G 1 lzm-fZ> 4 5 fcf y F^f-^ (D1-D45) , V 

FDiEifeiiiii&2 o<D&%m\z.m^h*LZ> 1 6 if y hcon> h 0-^7"- ?^%m 

&r-9 (DM0 -DM9) , ^'J7K»DD (#!lx.ii\ 7 K1IG 1 

) L, VFDIE»fj[II]&2 0 Sr-f-r-tf-T^ ^JCf^) «h t i> [W^ 

^ n y ^Mf-Sf-C L<7)^f £flsitU G 1 &o 
[0 0 3 5] 

•y KliG 2 KM-fa 4 5 tf y ho^r'-* (D46-D90) 5& f S£fe$*i& 
o £4b\ G2y-^>XCM^t, VFDIEE&1IIE&2 0 HM'fg > h n- 
^f-^Ltli, t^OFPD (Filament Pulse Disable) tZ.fcT- 9 
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[0 0 3 6] 

<vFDmmm^> 

-5> o 

VFDfEl&tp]i®2 0(2, ^ ^^7^-^g|5 2 0 1 , f§i!IIIS§2 0 2 , frm®3& 
2 0 3, 9 4 ^ y 9"5&$L%? 2 0 4 , ->7H/yX^ 2 0 5, 3>hn-;^y^ 
? 2 0 6, 7 y^M^2 0 7, v^f^l/^f2 0 8, -by-*p<> h K9>f ^2 0 
9, 7 KK5^A2 1 0, f^v-|IJift2 1 1, y J ? *y h^^Xffl 

m^&2 1 2 ^w-t-^o 

[0 0 3 7] 

>f >^ y^~x^2 0 1 (2, ftfflSn >Fn-74 0 <?: <7Wc£>v>T, EI 2 IZtf 

Lfzio ttr- 9 <Dm%:m*ffn 4 y9 7x-xf^^> 0 

«HliE&2 0 2(2, ^l§ig^3 O^Mflffl^T- (O S C I , OSCO) t 
mffiiZti&ZtbzX^X, VFDfElfc[I]i&2 0 (CPg-f Z>mm9 n y 9it 

ti, ^ 2 0 4 H'fttlS^&o 

[0 0 3 8] 

9 4 < >^§§£f| 2 0 4 (2, ^0^2 0 3 frt>m£Z tLfcM^^*o%>r, 
y KmffiG 1-G2 T^Olf -f- (J^T, ?~'J v Vmmm ^ t ffci" 

9^ > h/^U^^IJf^l^a:2 1 2 H&^T, &7&Wl> xmb^O 9 4 ^ > y*£ 

[0 0 3 9] 

•>7 h PvX 9 2 0 5 (2, mfi&L7^G 1 X(2G 2 y-^y^rt \Z4 y9 7i 
-^g|5 2 0 1 KT^rlf Lfc, 4 5t"'^(7)^f-^ 1 6 kf y fon> hn- 
;U-r*-* (^^-^-P^t-'-^, mizEOFPDI^T-*-^, 7'J'7 K»DD 
&^£-a-tr) P^r-'-? «}&U 3 > h n V 7, 9 2 0 6 , 7 7f 

207, 7>f7^>h ^;I^$IJ#P^|£ 2 1 2 & t*bzm£irZ>o 
[0 0 4 0] 
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3>hn-A/l/y^^ 2 0 6li, *>7 YVV7.5 2 0 5 ri» 3 2 if 

•y h (1 6 t*7 hX2) <7)n > h u~)VT~9 Zfeffi-f&o teH, ^ > Y u-)V 
2 0 6 M$n/:n> h n -;1/t"- 9 [:ov>T, ^ K & t ti & T 4 

•?-m&7*-?n > ri -7-fsm^WL2 1 icM$n^o 

[0 0 4 1 ] 

7 v+m&2 0 7(±, ->7 hVv*? 2 0 5^<Mft*S£*i/i, ^'J-^KtlG 
1 tCM LTO 4 5 M y h O^t"*- ?RUf) y K*^G 2 tcRQ 5 If y 

f^f-^^f#t^o -f&;b*>, 7 -y^-[H£&2 0 7(i, >y KmMG 1 

t \Zteho 

[0 0 4 2] 

^)V^-7°]y^^-2 0 8 ii, y VmmG 1-G2 £IEifj-f& * 5 

9 y?-®$&2 0 7 ICTMf ^tiTV^ 9 0 tf y FO^f-^^?>, 
lEK/f ^^<7)^'; y K1SG lX(iG 2 UBBi"4 4 5lf-y h^f-^^M 
U -t^^ > h K9>f 0 9 izms-r&o 

[0 0 4 3] 

-fe^ y Y Y'74^2 0 9 (i, v;^^ ^ 2 0 8 • ffi#&$*L^4 

5 \£y FO^f-^CioVT, -t^ > MSS 1-S45 %mW)-?2> tztb 
(Dfg-^ZftZl&L, -b^^>HiSl-S4 5i:^t^c 
IS1-S45 &mW}1r2>fzib<7>m-%£ LTfi, -fc^ > MgS 1-S45C 

0 9t-b^-^> hmss i-s4 som^iiii^*^?^ -c-^iei&sh^ 

[0 0 4 4] 

y K K?>f /<2 1 0(i. * -f S >^MS2 0 4 ^-fti&Sat&FW* n 
y Mf-^Atc^wT. **'J y nEttte^-fcJBJSRU ^*'J y KltG 1 ~G 2 
tB^-r^o ^'J y K1IG 1 - G 2 trlftf-S^ft^i: Ltli, ?~'J 

y K««G 1-G2 tcen*Pi-^«l± (J^T\ **'J y K«fl=) tLtU^L, *\ 
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■J y K K9>f 1 0 ty>) y Km«G 1 ~ G 2 ^^fEW^H^^E^-ti:, ^ 

m m^r z mk l t , ^* «; y Krafts t ) 0 

[0 0 4 5] 

r-V -7-$IJiP3M£2 1 1 (4, 3> hn-;^y"x^ 2 0 6^f>if $ti^f^ 
[0 0 4 6] 

7^7^> h^^^iW»^S2 12li, 9 4 X >yfk*kf&2 0 4 tf» S*i 

JlsXmWjm-^ZMl&L, FPCONSK^U^>fyf>^5 0i:tli^t 
£o "7 >f 7 ^ > h/^xfij^|£2 1 2 14, F P R^T^ fr£1f 

[0 0 4 7] 

£33, #5^15 VFDfEK)|l]jE&2 0"Cf4, 7 >f 9 ^ > h 'Vl>XMW^8i 2 

[0 0 4 8] 

wt\ *5&miz&&y 4 y^)]s*mm^&2 1 2 i:o^r»wt*o 

[0 0 4 9] 

< 7 ^ 9 ^ > h^"«^^iWftI#gt> 

04 (4. *&W\Zfah—?mm&t LX<D? J 7^ > Y'*)\s*Um^WL2 1 2 
OWEB&^n y ^ El-Cab* o I^HK- 4 * <h , 7^7^>F^$lJ||^2 1 2li 
, ;^X|ElMf^fcj£#l£7 OiFPD (Filament Pulse Disable) MP¥I&8 

o b'wxjmmtt®i8fe^®.\ i oiiaottM^ti^o 

[0 0 5 0] 

/<;i/^K»«^lS^g7 0(4, *yft£M2 0 4^&#*&$*LfcF'3£B 
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(WT\ FPDISfftM) £M-f&F PD I Sjf^^l58 0 
tYU^y O^^S'fsi-^FPDI^T-'-^HJSDT, FPD I Sit^ 

OW^X(i»^I^pTfg^^i: Lt<7)NANDi?9 0 N A NDfT- 9 
0?)tti7ncSi;-c, /^PX|E^f^^|i7 0 UioT^^tLTt/^uxiEft!] 
«-^O^X(i4ft^^I^BTfg^#^i: LTOANDff- 1 0 0 tcioti 

[0 0 5 1 ] 

tf, lfflafcLfcJ: 5 fc, NANDf^9 0CTFPDI SilfWtMliia^K 
[0 0 5 2] 

FPD$Wft6 0li, fliT&Lfcfl&SK&o*^ ^nn-74 0^f,$ 
[0 0 5 3] 

^^^mmm-^mmk^^l 10i±, Ex(Exclusive)-ORitT-^J;oT 

osifet l /^^^iBttflr-^sttK^s noit fpco 

NS^ibm^^tL^/^^^lgS&^^Sli^, P c h-M0SIFET^t> 
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